Analysis of telomere damage by fluorescence in situ hybridisation on micronuclei in lymphocytes of breast carcinoma patients after radiotherapy.
Radiotherapy has become an indispensable tool in the effective management of most of the cancers. There have been efforts earlier to study the differential radio-sensitivity patterns in patients undergoing radiation treatment to correlate with treatment induced complications such as tissue injury, cell death, and chromosomal aberration frequencies etc. The present study is an attempt to correlate the radiation-induced damage in the peripheral blood lymphocytes (PBLs) of breast cancer patients with the frequency of telomere mediated chromosomal damage. Blood samples from 55 patients with (Gr-II and Gr-III) CA-breast were obtained pre- and post-radiotherapy. The patients were treated with external beam radiotherapy of 50.4 Gy over a period of 6 weeks. Chromosome damage was measured by analysing micronucleus (MN) frequency in PBLs. The MN-frequency of the irradiated patients increased significantly compared to the patients being self-controls. The micronuclei were hybridized with telomere probes to study the extent of telomere damage. The fluorescence signals of the telomere regions in the first generation of the binucleated cells were significantly higher in the post-radiotherapy patients. There was also significant correlation observed in the patients with higher-grade tumours. Inter-individual variability was observed in the radiation-induced MN frequency in lymphocytes of patients after six weeks of radiotherapy. There was a significant correlation between functionally intact telomeres and the cellular response to ionising radiation. Our findings suggest that fluorescence in situ hybridisation on micronuclei could be effectively used as routine clinical application to determine the individual sensitivity to ionising radiation with respect to telomere damage.